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Scintillator and Wavelength Shifting Fiber

« Scintillator Element Length 48t (2 x MINOS)

— Sufficient light output with single
ended readout (U loop)

— Good shipping length
— Good event containment
— Good assembly unit

o Scintillator Material 400,000 m? (16 x MINOS)

— Liquid
e Bicron517L 4cm x3cm
e WLSFiber | »
— Kuraray 0.8 mm diameter
— Uloop
 Photodetector 600,000 channels
— APD (3OXM|NOS)
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4 % 8 element APD array with low noise and enhane=2 aion-wavelength senstity

52550 is an APD (avalanche photee?®™e | army designed for shon wavelength detection, featunng low noise and low t=mminal capacitance. 52550
alzo offers uniform ggis-er?T small cross-talk betwesn sach slement.

Features Applications
& High sensivty and low nolse In short wavelength region @ Low-light-level photometry In the vislble rangs
& Low tarminal capacitance ® Detector systems combined with scintilatar
& Optimizad Tor blue lght detection
& Linitarm gain and |ow cross-talk varation batwesn HAOMONMIITEU
gach elament
Elament size 1.6 = 1.6 (= 22 alements) mm
Element pitch 23 mm
Fackages Ceramic
Window material Epoxy resin

Ciperating temparatuns Topr =20 to +G50 il 7

Storage temperaturs Tstg =20 to +20 =

B Electrical and optical characteristics (Ta=25 “C)

Parametar Condition

Spectral responss rangs A - 320 ta 1000 - nrm
Paak sensitivity wavelangth wp |WM=50 - Gao - nm
Cuarturn sfficiency QE =420 nm G 70 - Y
Breakdown voltags WER - 400 a00 W
Dark currart 0 r1elemant, M=50 - 10 0 n&
Terminal capacitancs Ct D:{J ﬁmerﬂ:. =50, - 10 - BF
Eain % - a0

Y Eraecnec--
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Attenuation in 1.2 mm WL Sfiber
(bialkali photocathode)

M easur ement
of Long Fiber
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" SiAPD array S8550
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WLSFiber Attenuation — APD vsPMT
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Photon Economics Based on M easur ements

95 pe/mip @ 15 m with 1.2 mm fiber with MINOS
scintillator (1 cm) and pmt

e 10.6 pe @ 15 m with 1.2 mm fiber with MINOS
scintillator and APD (1.4x spectrum, 8x QE at peak)

e 425pe@ 15 mwith 1.2 mm fiber U loop, APD with
MINOS scintillator

e 28pe @ 15 m with 0.8 mm fiber U, APD with MINOS
scintillator

o 42 pe@ 15 m with 0.8 mm fiber U, APD with liquid

scintillator (3 cm x 4 cm cell gives photons produced, 1.5x
geometry)
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Photon Statistics

Solid Scintillator Response
Calculation at 48 ft.

noise

ip

number

Pulse height

APD cooled to 0°C
MASDA chip

Solid

MIP

28 pe x 100 gain = 2800 electrons
Noise

350 electrons (amplifier)

100 electrons (APD)

SIN=77

Liquid

MIP

42 pe x 100 gain = 4200 electrons
Noise

350 electrons (amplifier)

100 electrons (APD)

SN =10
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Prototype
Board

32 Ch. APD Array ° o )

MASDA Integrator
ADC

CPLD clock/readout

>



Fit to noise showing Tails...
PH1 o PH1
~1day of beam live time Entries 1000000
= ; : Mean 0.000372
_ FGaussian width 540¢e o e
0= ¥ ! nd 15.21/15
o Constant 2 2e+005 + 269.4
il Mean 0.0003581 + 0.001813
10 = Sigma 1.813 + 0.001281
10" &
e
10 =
10 =
P IR | [y g0 ¢ Fg ga
15 -10 -5 0 5 10 15 20

Noise (ADC counts)
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Noise vs. Voltage by temp.
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Noise vs. Voltage by temp. (zoomed)
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Gain vs. Voltage by temp.
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Gain vs. Voltage by temp. (zoomed)
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Noisevs. Temp (M =100)
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Noisevs. Temp (M =100) (zoomed)
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Results

 APD/Electronicstests show system can be
sufficiently quiet. |mprovement expected by
simply reducing amplifier input capacitance.

o Test system achieves ~600e noise at M =100 and
T=-10°C

o EXxpected light yield for 14.4m moduleswith
0.8mm fiber 4200 electrons.
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